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gr34.1 Drawing Venn diagrams








g produces a so-called Venn diagram based on variables in a dataset.
The Venn diagram routine has been expanded such that thickness of lines and pen choice can be changed. See Lauritsen



































































































































































































where the varlist must contain from 2–4 numerical variables and if generating a variable, that variable must not exist. Only the














). The ﬁrst one is for text, the second for rectangles, and the

























). To obtain a thicker frame,




































) to make pen 4 and 5 thickness 9 and pen 6 thickness 5. The ﬁrst three
1’s are not used in this case. (The








Historical note—extension to STB-47
Another article by John Venn (1834–1923) has been located, such that the earliest publication by him on the subject most
likely was 1880. See reference list.
Acknowledgment
Thanks to Ph. D. M. D. Charlotte G. M¨ ortz for testing and comments and to N. Cox for hinting at whom J. Venn was.
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gr35 Diagnostic plots for assessing Singh–Maddala and Dagum distributions ﬁtted by MLE





























































































m, at the 0.05, 0.10, 0.90, and 0.95
quantiles.





















































quantiles of varname against the quantiles of a three-parameter Dagum distribution. The parameters
b,
d and



























t are discussed in Jenkins (1999b).
Example





























t (as in Jenkins 1999a), except that






















































































































































































































































































































Empirical P[i] = (i-0.5) / N






























































Empirical P[i] = (i-0.5) / N






Figure 3. Output from pdagum Figure 4. Output from qdagum
The plots conﬁrm the conclusions of satisfactory goodness of ﬁt based on other methods which were reported in the insert
on ﬁtting Singh–Maddala and Dagum distributions (Jenkins 1999b).
References
Jenkins, S. P. 1999a. sg104: Analysis of income distributions. Stata Technical Bulletin 48: 4–18.
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sg104 Analysis of income distributions
Stephen P. Jenkins, University of Essex, UK, stephenj@essex.ac.uk























o estimates a selection of inequality indices (including Gini, Generalized Entropy, Atkinson indices) with optional








0 is a cut-down
























o estimates three common poverty indices (the headcount ratio, averaged normalized poverty gap, and average
squared normalized poverty gap), with optional decompositions by population subgroup.
These programs supplement various other numerical and graphical tools already in Stata for analyzing income distributions.
The programs are illustrated using income distribution data for 1991 derived by Goodman and Webb (1994) from the UK
Family Expenditure Survey using the same deﬁnitions as the UK ofﬁcial income distribution statistics (see e.g., Department of Social



























The ﬁle used here comprises observations on 6,468 families (single persons or married couples, plus any children). A household
















c divided by an equivalence scale to account for











t used to “gross up” the estimates to represent all persons in the
U







e is the housing tenure of the household in which the family lives (4 groups: social housing renter, other renter or
rent-free, owned with a mortgage, owned outright).Stata Technical Bulletin 5






















































p to display the results of by-group calculations.
For variable


















(2) the quantiles expressed as a percentage of median(
x);
(3) the quantile group share of
x in total
x (group income share, %);
(4) the cumulative quantile group shares of total
x (with cumulation in ascending order of













) for quantile points
x
k;a n d


















































































) speciﬁes the number of quantile groups. Valid values are integers in the range
(0
;100





) creates a new categorical variable, gpname, containing categories summarizing quantile group membership, with
the number of categories equal to
m.
Example
We shall follow a conventional approach and examine the distribution of income amongst all persons in the population,
assuming that each person receives the needs-adjusted income of the household to which s/he belongs. Thus we focus on the

























l shows some standard features of income distributions, namely signiﬁcant dispersion combined with
skewness: the mean is well above the median, and there is a long upper tail. (A more sophisticated analysis might consider the











































































































































































































































































































































































































Observe the presence of negative and zero incomes in the data. It is up to the user to decide how to handle these. In








these values, but they can be excluded using the
i




















































































































































































































































































































































































































































































































































































































































































































































































p90) splitting the population into tenths ordered by income








e column. The next column shows that
p10 is about 47% of the median income (
=
p50).





e column that the poorest tenth of the UK population in 1991 received less than 3% of total





) column shows cumulative quantile group income shares, in other words, Lorenz ordinates. Lorenz curves are
graphs connecting a plot of these points against cumulative population shares, and are often used for inequality summaries










multiplied by mean income. The generalized Lorenz curve is the Lorenz curve scaled up at each point by mean income, and is







t is designed to provide a numerical
summary of these distributional features, rather than provide the data elements for drawing (generalized) Lorenz curve graphs.
After all, if one has unit record data (as here), one might as well draw the graphs using all the data; see Jenkins and Van Kerm
(1999).














































p80) splitting the population into ﬁfths ordered by income,







p recording quintile group membership.













e). Each valid observation is ﬁrst partitioned by varname
into one of a set of 20 mutually-exclusive categories, the boundaries of which are deﬁned by “hard-wired” fractions of a
user-speciﬁed cut-off value (in the same units as varname), with fractions ranging from 0.1 through to 3.0. This classiﬁcation is
then tabulated and, optionally, can be retained as a new variable.













e value less than 10% of mean income, between 10% and 20% of mean income, between 20%
and 30% of mean income, and so on (20 categories). Cumulative proportions are also shown. The hard-wired fractions of the
cut-off were chosen to match those used in the presentation of the UK ofﬁcial low income statistics (see, e.g., Department of













































































e, containing categories summarizing group membership.
Example































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































c output shows that about one ﬁfth of the UK population in 1991 had incomes below one half of contemporary mean
income (and 62.6% had incomes below the mean). But observe too that 38% of the population have incomes between 40%
and 60% of mean income. Thus relatively small changes in the threshold deﬁning the poverty line can have a large impact on
estimates of the proportion who are “poor”.


































we could compare the shape of the income distribution across housing tenure groups.
















0 estimate a range of inequality and related indices commonly used by economists, plus decom-
positions of a subset of these indices by population subgroup into within- and between-group inequality components. Inequality
decompositions by subgroup are useful for providing inequality proﬁles at a point in time, and for analyzing secular trends using
shift-share analysis. Unit record (micro level) data are required. For a non-technical introduction to the topic, see Jenkins (1991).
Standard textbook treatments are provided by Cowell (1995) and Lambert (1993).

































p25. Also presented are related summary statistics such as subgroup means and population shares. Optionally presented are8 Stata Technical Bulletin STB-48




































o for situations when users wish to include zero and negative incomes in




) indices only in this case. Some programs for inequality indices














d in STB-23 (Whitehouse 1995, Goldstein 1995). These provide
estimates for additional inequality indices. But weights cannot be used in all the programs and none of them provides full
decompositions by population subgroup or estimates welfare indices.
The inequality indices differ in their sensitivities to differences in different parts of the distribution. The more positive
a





) is to income differences at the top of the distribution; the more negative
a is the more sensitive












) is half the square of the coefﬁcient of variation. The more positive
e
























o has been designed not to estimate indices which are more “top-sensitive” or “bottom-sensitive” than those
provided because experience shows that these can be very sensitive to the presence of just one or two very large or small income
outliers.





























i. When the data are unweighted,
w
i




Arithmetic mean income is










































































































































































N is the number of persons in subgroup
k divided by the total number of persons (subgroup population share),
and
S
k is the share of total income held by






), inequality for subgroup
























































































































































































































Each of these indices is an increasing function of a generalized mean of order (1
￿















































where persons are ranked in ascending order of
y
i.
The Gini coefﬁcient (and the percentile ratios) are not properly decomposable by subgroup into within- and between-group
inequality components.




































































) requests inequality decompositions by population subgroup, with subgroup membership summarized by
groupvar.














































2 GE(a), for a =






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Almost 70% of the population are in households owning their own house, and this group is clearly much better off than
those in rented accommodations. Average income among owner households with a mortgage is about 20% the population average
income, in contrast with average income among social renters which is some 40% below the population average. Average income
is lower among owners-outright than among owners with a mortgage, most likely because the former group includes a much
higher proportion of older retired people.
According to most of the indices, inequality is greatest for the owned-outright group compared to the others (especially




)) and it is lowest for the social-renting group. The former result is most likely12 Stata Technical Bulletin STB-48
related to factors such as age, retirement and differential pensions. The latter result is not surprising since, by design, the social
housing sector is mainly for “low income” people. Observe that inequality within tenure groups accounts for very much more
of total inequality than inequality between tenure groups does.
Repeated application of these decomposition methods to data for several years can be used to account for trends over time in
income inequality; see Jenkins (1995) who used subgroup partitions deﬁned by labor market status, age, household composition,
etc. to study trends during the 1970s and 1980s. In essence one examines whether trends in overall inequality are more closely
related to changes in subgroup inequalities, subgroup mean incomes, or subgroup population shares.


















;2, see above for deﬁnitions, together
with their asymptotic sampling variances. Unit record (micro level) data are required.
The formulas for the sampling variances are taken directly from Cowell (1989). His formulas were derived assuming that
the income receiving units (households) are treated as a random sample from a bivariate distribution of income and a household
weight variable (e.g., household size). It is the assumptions about, and treatment of, weights which causes complexities of




We require estimates of income inequality among all persons in the household population. In effect there is a random sample







ts. Thus the variance
formulas do not also adjust for the effects of complex survey design features (stratiﬁcation and clustering), formulas for this case
are rather complicated and the subject of current research. These problems do not arise, of course, if the data are unweighted.





) indices can be written as functions







s output includes the estimates of the four indices, and three sets of variance estimates for each index, corresponding
to different informational assumptions.
V




















) is the variance in the case where




2 are contributions to the sampling variance arising from relaxing













































The specialist nature of the variance formulas led me to construct a slightly different version of the 1991 UK dataset in





c, but the data are now organized by household
rather than family (the household is the sampling unit in the original survey). The grossing-up weights have been neglected in
order to focus on the self-weighting aspect. As a result, the inequality estimates are not comparable with those shown earlier.
In this example, it turns out that the sampling variances of all four inequality indices are all quite small, regardless of which
informational assumption is made. These need not be the case in general, especially if the calculations are done for subgroups































































































































































































































































































































































































































































































































































































































































































































































































































c provides an exact decomposition of the inequality of total income into inequality contributions from each of the




























































could be expressed as the sum of inequality contributions from each of the factor components, and which also satisﬁed some
other basic axioms.















































) is the standard deviation. Equivalently,
s
f is the slope























Factor components with a positive value for
s
f make a disequalizing contribution to inequality in total income; factor
components with negative
s
f values make an equalizing contribution.
Shorrocks (1982a) shows that choice of the decomposition rule is an issue independent of that concerning which index is
used to summarize inequality. However there happens to be a nice link with the case in which inequality is measured using the










































































































m is the mean, and CV is the coefﬁcient of variation, and




) as deﬁned earlier.














































































































r. Optionally, inequality is summarized using







c was designed as a tool for income distribution analysis in the case where the current sample contains observations
on income components for each of a set of income receiving units (e.g., families, households, persons). In this case, facvars14 Stata Technical Bulletin STB-48








c may also be applied to summarize and compare the riskiness of portfolios of wealth holdings:
s































































) creates a new variable, totvar, equal to the sum of the factor components for each observation.
i














c, is related to the income sources which comprise it.











t, income from investments,




















income taxes and social insurance contributions.








s; we assume that taxes are treated as negative income. (If values of variables such as tax payments
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































0Stata Technical Bulletin 15
Unsurprisingly, labor earnings are by far the largest component of household income packages, comprising just over
three-quarters of total household money income. The next largest components are social security beneﬁts (15% of total income)
and investment income (10%). Inequalities in investment income and other income are huge relative to that of the other factor
components (see the last two columns). However, inequality contributions tend to be more closely related to factor shares than
to factor inequalities or correlations.
According to the Shorrocks decomposition rule, labor earnings has the largest proportionate inequality contribution of all
the components, some 77% of total inequality. The second largest proportionate contribution is from investment income, 28%.
Observe that taxes and cash transfers have an equalizing effect on total inequality, though relatively small ones.













), plus related statistics
















) is the average squared normalized poverty gap. The larger
￿ is, the greater the degree of poverty aversion
(sensitivity to large poverty gaps). Optionally provided are decompositions of these indices by population subgroup. Poverty
decompositions by subgroup are useful for providing poverty ‘proﬁles’ at a point in time, and for analyzing secular trends in
poverty using shift-share analysis. Unit record (‘micro’ level) data are required.





































The poverty line is











). Suppose there is an exhaustive partition of the






















































































N is the number of persons in subgroup








), poverty for subgroup
k, is calculated as if each subgroup were a separate population.







o also displays, for each
k, the following additional subgroup summary

























































i, and the poverty line is a single (common) value,
in the same units as equivalized income,
z. This is the case discussed in the description. In the second form, incomes are not






















































































































), or provide the variable name


































2 FGT(2), deﬁned above
Example
Let consider ﬁrst the case in which there is a common poverty line, taken for illustration to be equal to half average

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































c output), the average normalized
poverty gap is 0.052, and the average squared normalized gap, 0.024. The decomposition shows that subgroup poverty status
is associated with average income, whichever index is used. For example, the group with the lowest average income, social
renters, also have the highest poverty rate. And those with the highest average income, owners with a mortgage, also have the
lowest poverty rate. Interestingly, however, average income among poor owners with a mortgage is lower than average income
among poor social renters, 74 pounds per week compared with 93 (and hence their poverty gaps are larger). This helps explain





), it is rather
smaller when one moves to the measures sensitive to how poor people are (their poverty risks are also smaller). When one uses
the poverty gap measures, the poverty share and poverty risk of owners with a mortgage becomes markedly larger.










which is needs-adjusted), and suppose that the household type-speciﬁc poverty line is given by the former poverty line multiplied














































































The aim of this insert has been to make preparation of many common income distribution summary statistics a matter of








and Van Kerm (1999), should help with these.
The most notable omission from the program calculations presented here is systematic derivation of sampling variances for







s). This reﬂects the state of the income distribution literature; the required formulas
either do not yet exist or have only recently been developed. The treatment of different kinds of weights, and the interaction
of ‘self-weighting’ features with survey design aspects, raises several complicated issues in this context which have yet to be
resolved.
Nonetheless, it must also be said that conclusions drawn are likely to be at least as sensitive to other factors as to
sampling ones. For example, there are important consequences of choosing different equivalence scales, deﬁnitions of income
and income-receiving unit, and different treatments of rogue outliers and zero and negative incomes. Luckily, Stata is already
well-suited for examining these data issues.
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sg105 Creation of bivariate random lognormal variables





















































The parameters of the distribution can be optionally chosen by the user, or default to the values speciﬁed below.





































































































































































































































































































































































































































































































































































































































































































































































































Two new variables (var1, var2) are added to the current dataset.
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sg106 Fitting Singh–Maddala and Dagum distributions by maximum likelihood
Stephen P. Jenkins, University of Essex, UK, stephenj@essex.ac.uk
Introduction














t ﬁts the Dagum (1977, 1980) distribution, in each case by













are available. The Singh–Maddala distribution is also known as the Burr Type 12 distribution and the Dagum distribution as the
Burr Type 3 distribution. These three-parameter distributions have been shown to provide a good ﬁt to empirical income data
relative to other parametric functional forms; see McDonald (1984), for example. For derivation of Lorenz orderings of pairs
of income distributions in terms of their Singh–Maddala and Dagum parameters, see Wiﬂing and Kraemer (1993) and Kleiber















t of interest because they are examples of the application of
m
l in a case which
is unlike a regression model (there are no covariates or dependent variable in the conventional sense).
The Singh–Maddala distribution



























a are parameters, for random variable
X
￿ 0 (income). The parameters
a and
q are the key
distributional shape parameters;
















































The likelihood function for a sample of incomes is speciﬁed as the product of the densities for each person (weighted where











0 (numerical derivatives) method. In fact, transformations of the three
parameters are estimated (to impose the necessary restrictions) and the parameters derived from these.20 Stata Technical Bulletin STB-48
The formulas used to derive the distributional summary statistics presented (optionally) are as follows. The
rth moment




















































































































































from which the standard deviation and half the squared coefﬁcient of variation can be derived. The percentiles are derived by


















































































































































































































s displays selected distributional statistics implied by the Singh–Maddala parameter estimates; percentiles, cumulative shares
of total income at percentiles (i.e., the Lorenz curve ordinates), the mean, standard deviation, variance, half the coefﬁcient







































































= sample mean of incvar.Stata Technical Bulletin 21
Saved results


















Access to estimated coefﬁcients (transformations of the parameters) and their standard errors are available in the usual way:
see [U] 20.5 Accessing coefﬁcients and standard errors, and [R] matrix get.
The Dagum distribution
























b are parameters, for random variable
X
> 0 (income). Parameters
b and
d are the key distributional
shape parameters;
h is a scale parameter.



































The likelihood function for a sample of incomes is speciﬁed as the product of the densities for each person (weighted














0 (numerical derivatives) method. Transformations of the
3 parameters are estimated (to impose the necessary restrictions) and the parameters derived from these.
The formulas used to derive the distributional summary statistics presented (optionally) are as follows. The
rth moment





































































































































from which the standard deviation and half the squared coefﬁcient of variation can be derived. The percentiles are derived by














































































































































































































s displays selected distributional statistics implied by the Dagum model parameter estimates: percentiles, cumulative shares
of total income at percentiles (i.e., the Lorenz curve ordinates), the mean, standard deviation, variance, half the coefﬁcient











































































































Access to estimated coefﬁcients (transformations of the parameters) and their standard errors are available in the usual way;
see [U] 20.5 Accessing coefﬁcients and standard errors, and [R] matrix get.
Examples




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































The likelihood values and estimates of the percentiles, inequality indices and other distribution parameters are remarkably
similar for both models.
All the estimates are also very similar to their nonparametric counterparts. For example, the nonparametric estimate of the
















































































































































































































































































































































































































































The greatest difference between the parametric and nonparametric estimates is at the very bottom and, especially, the very
top of the distribution. The latter difference is almost certainly due to the presence of a single high income outlier; note for





= half the squared coefﬁcient of variation. In some cases,
one might argue that the parametric estimates were more reliable on the grounds that income data in the extreme tails of the
distribution are not reliable.

































The similarity of estimates in the example appears contrary to the claim sometimes made in the literature that the Dagum
distribution typically provides a better ﬁt than the Singh–Maddala one. Results can perhaps be reconciled by observing that in
virtually all cases reported to date, estimates have been derived from grouped (banded) income data rather than unit record data
as here.













t. The main difference I





t has converged quickly








t typically took many more iterations and in













t took about a minute to converge using a Pentium P1/166 PC running Stata 5.0

















t. In all the cases where the program did not converge, experimentation with a range of alternative





e option is therefore recommended in all initial ﬁts.
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Generalized Lorenz curves (henceforth GLC’s) are frequently used by economists as a tool for representing and comparing
empirical distributions, typically of income. The GLC of a continuously distributed variable
y plots the cumulative total of

















































































































and analogously for weighted data.
GLCs of income distributions have attractive properties, related to checks of “welfare dominance” and “poverty dominance.”
For example, if one were to draw the GLCs for two countries A and B, and found that the GLC for A lay above the GLC for B
at each value of
p, then one may conclude that welfare is higher and poverty lower in distribution A compared to distribution
B, according to all measures of welfare and poverty satisfying a standard set of desirable axioms. See for example Shorrocks
(1983) or the texts by Cowell (1995) or Lambert (1993) for further details.
A series of graphical instruments are closely related to GLCs, some of them perhaps better known. The most obvious is the
Lorenz curve. The Lorenz curve of a variable







), the cumulative distribution









































y is the mean of
y. If two Lorenz curves do not intersect, one may
conclude that inequality in the distribution with the higher curve is lower than inequality in the other distribution, according to
all standard inequality indices (e.g., all those in the Atkinson and Generalized Entropy classes, and the Gini coefﬁcient).
Imagine now that one plots the cumulative share of some other variable
s (observed jointly with







the cumulative distribution function. The picture obtained is the concentration curve of
s against




















































































N,w h e r e
￿
s is the mean of
s. Concentration curves are
particularly useful for the analysis of taxes, beneﬁts, and income redistribution (see, for example, Lambert 1993).
The so-called TIP (Three I’s of Poverty) curves can also be easily introduced in this framework (Jenkins and Lambert 1997).
Let
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TIP curves are useful for simultaneously displaying the several dimensions of poverty in a single picture; incidence, intensity
and inequality. Moreover, conﬁgurations of TIP curves are informative about “poverty dominance” for most indices of poverty































































































) generates the variable pvarname containing the







) generates the variable glvarname containing the









) speciﬁes the variable by which the data are sorted before the ordinates are computed. By default, the data























)] speciﬁes that a series of new variables is generated containing
the Generalized Lorenz























:are the values taken by groupvar. To avoid problems, the number of digits taken by the observations in groupvar














































). pvarname and glvarname must otherwise be new variable names.


























e works. The generated variables






















) option is speciﬁed, the same construct holds but the ordinates are computed for each distinct subgroup
designated by groupvar (population totals converted to subgroup totals). As should be clear from their deﬁnitions, Lorenz curves,
concentration curves as well as TIP curves can be readily obtained as long as the svarname is appropriately chosen and by ﬁrst
applying a simple transformation to the variable of interest (e.g., for the concentration or Lorenz curves, dividing by the overall
mean).





















































Suppose we wish to compare welfare levels between female-headed households and male-headed households. We can draw







































































































 eqinc[Male]  eqinc[Female]





Figure 1. Generalized Lorenz curves for household incomes by head of household gender.
One may prefer to focus on comparisons of Lorenz curves for the two groups. In this case, we should ﬁrst type the following








































































































We can then build and draw the Lorenz curves, together with the 45 degree line which corresponds to the Lorenz curve
























































































































































































 eqinc_m[Male]  eqinc_m[Female]
 Cum. Pop. Prop.






Figure 2. Comparing Lorenz curves for the two groups in Figure 1.










) option, let us draw now a Concentration curve. Suppose we wish to see







































































































































































































































































































































Lorenz and Concentration Curves
Population Share, p_i
 Cum. Dist. of eqinc_m/_N  Cum. Dist. of mchpay/_N
 Cum. Pop. Prop.






Figure 3. Lorenz and concentration curves for child beneﬁts.
Let us ﬁnally show how TIP curves can be constructed. Suppose we wish to make poverty comparisons among two population
subgroups, households who own their house (solid lines below) and households who rent their house (dashed lines below). We
























































































































































Three I's of Poverty Curves
Population Share, p_i
 tip[Tenant]  tip[Owner]





Figure 4. TIP curves of absolute poverty gaps for home owners and renters.
Imagine now that we consider setting a lower poverty line for households that own their houses, e.g., 170 monetary units.











































































































































































































































Three I's of Poverty Curves
Population Share, p_i
 tiprel[Tenant]  tiprel[Owner]





Figure 5. TIP curves of relative poverty gaps.
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Description
The objective of this insert is to help automate the estimation of a series of standard poverty measures from unit record







y are classic measures from the Foster–Greer–Thorbecke class (including the
headcount ratio and the poverty gap ratio), the income gap ratio and the aggregate poverty gap, the Sen, Takayama, Thon
and Watts indices, and measures from the Clark–Hemming–Ulph class. The formulas for all these measures are given below.
However, I refer the reader to the literature on poverty measurement or to the original papers for an exposition of the properties
of the various indices (see among the references given below).
Consider a dataset of
n observations with each entry being one income recipient unit (for example, household, individual,
and so on). Let
y
i be the income of the
ith observation,
w
i be the weight of the




ith element in the whole distribution (taking weights into account), and
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) speciﬁes the value of the poverty line. If # is set to
￿1, the poverty line is computed as half the median of varname.
If # is set to






) creates the new variable newvarname and sets it to 1 for all observations identiﬁed as poor (i.e., observations
for which varname is below the speciﬁed poverty line) and 0 for observations identiﬁed as non-poor. newvarname is set to





select options are options used to select the indices to be computed. It can be any of the following (multiple selections are
allowed, see examples below):Stata Technical Bulletin 31
h : headcount ratio
a
p
g : aggregate poverty gap
p
g
r : poverty gap ratio
i
g
r : income gap ratio
s : Sen index
w : Watts index
t
a






















































































































































































e in Jenkins and Van





























l option returns the whole series of measures computed



























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































If we are interested only in the headcount ratio, the poverty gap ratio and the Sen index and want to check the sensitivity







































































































































































































































































































































































































































































































































































































































































































































In order to study poverty incidence in a particular sub-population, we can save the value of the poverty line computed over















































































































































































































































































































































































































































































































































































































































































































































y saves a number of results:
S
1 total number of observations in the data
S
2 number of observations used to compute the indices
S
3 weighted number of observations
S
4 value of the poverty line
S
5 weighted number of observations identiﬁed as poor
(the following results are only available if the measure has been requested)
S
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sg109 Utility to convert binomial frequency records to frequency weighted data
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t converts binomial frequency records to frequency weighted data. case# var speciﬁes the variable containing the






r speciﬁes the corresponding number of total subjects (cases plus

































































































c a r et ob eu s e d .
In each record of a binomial dataset there is a variable indicating the number of cases, a variable indicating the total number












































































































































Each observation has a variable indicating the observed number of cases,
D, out of
N subjects in the corresponding age
group and tobacco-use stratum. That is, in the ﬁrst observation, there are no cases out of 140 subjects age 25 to 34 who use 0
to 9 grams of tobacco per day. In the second observation, there are 2 cases out of 38 subjects age 25 to 34 who use 10 to 19
grams of tobacco per day, and so on.



































































































































































































































































































































In this new dataset, each of the original observations is split into two observations: one for the cases and one for the



































t variable speciﬁes the corresponding number of cases or controls.


























sg110 Hardy–Weinberg equilibrium test and allele frequency estimation











































































w estimates allele frequencies, genotype frequencies, and disequilibrium coefﬁcients for codominant traits or data of
completely known genotypes, and performs asymptotic Hardy–Weinberg (HW) equilibrium tests. In the case of two alleles, it





w expects each observation to contain the values of the two alleles at the locus being examined (all1 and all2). Allele











w using the genotypic counts on the command line, where #AA, #Aa and #aa are







r speciﬁes that binomial standard errors be reported for each allele. These standard errors are calculated assuming that the







) speciﬁes labels to be used in the output of the genotype frequency table. This option is only valid for the






w estimates allele and genotype frequencies for codominant traits or data where there is no ambiguity regarding
genotypes. It also performs asymptotic tests for Hardy–Weinberg equilibrium and estimates the disequilibrium coefﬁcient (D)
for each heterozygotic genotype in the sample. See Methods and Formulas for details of these calculations.
Example 1: biallelic locus
Sham (1998) presented MN blood group data from a random sample of 747 individuals. We would like to test whether or

























































Each observation corresponds to one of the 747 individuals and records that individual’s genotype; the
a
1 variable holds
the value of the ﬁrst allele, and the
a
2 variable that of the second allele.













































































































































































































































































































































































































































































































































The command ﬁrst tabulates the observed and expected (under HW) genotype frequencies, the allele frequencies, and
corresponding estimated standard errors. Then it calculates Pearson’s and the likelihood-ratio chi-squared statistics, and in the
case of a biallelic locus, an exact signiﬁcance probability is also reported.
For these data all three Hardy–Weinberg tests agree. They are not statistically signiﬁcant; therefore, we fail to reject the
null hypothesis that the population is in Hardy–Weinberg equilibrium.
We also obtained an estimate of the disequilibrium coefﬁcient (D). At Hardy–Weinberg equilibrium, the expected value of
the disequilibrium coefﬁcient is zero.













































i command expects the genotype counts to be ordered as shown
in the syntax diagram.















































































































































































































































































































































































































































































































































































Example 2: multiallelic locus
Spencer et al. (1964) examined the distribution of the red cell acid phosphatase polymorphism in 178 randomly selected
individuals. They identiﬁed 3 alleles at this locus; A, B and C. We would like to test the null hypothesis that these data are


























































































































































































































































































































































































































































































































































































































Similar to the output in the biallelic case, genotype and allele frequency tables are produced. However, instead of only one
disequilibrium coefﬁcient, in the multiallelic case, a disequilibrium coefﬁcient is estimated for each heterozygous genotype.



























































) disequilibrium coefﬁcient (biallelic only)Stata Technical Bulletin 37
Methods and formulas




























Consider a random sample of

































u in the sample.






























































































































































































































































2 degrees of freedom.
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e if you are working on a Unix platform or by attaching it to an email message if your mailer allows
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Countries served: Australia, New Zealand Countries served: Turkey
Company: Timberlake Consultants Company: Vishvas Marketing-Mix Services
Address: 47 Hartﬁeld Crescent Address: “Prashant” Vishnu Nagar
WEST WICKHAM Baji Prabhu Deshpande Path, Naupada
Kent BR4 9DW THANE - 400602
United Kingdom India
Phone: +44 (0)181 462 0495 Phone: +91-251-440087
Fax: +44 (0)181 462 0493 Fax: +91-22-5378552
Email: info@timberlake.co.uk Email: vishvas@vsnl.com
URL: http://www.timberlake.co.uk
Countries served: United Kingdom, Eire Countries served: India